Parallel Session |

Friday, January 14, 08.30 am

08.30 - 09.10 The Novel Phenomenology of Charm at Threshold
09.10 - 09.50 Photoproduction of Char monium near Threshold
-Open Issues

09.50 - 10.05 Open Charm Production in a Lagrangian Approach
10.05 Coffee
10.20 - 11.00 Possible Experiments on Charm Production at JLab
11.0-12.00 Discussion

~ 25 Participants

J .M. Laget

L102/104
Stan Brodsky
Mark Strikman

Egle Tomasi

Eugene Chudakov



* m,sets the hard scale

* Elementary mechanism?
— 2 gluon exchange
— 3 gluon exchange

e Subthreshold production
— Compact subnuclear objects

e Bound Charmonium

e Connection with QGP
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Possible Experiments on Charm Production at JLab

| Possible Experiments on Charm at JLab I

E.Chudakov, JLAB

reaction E., threshold
vp =3 /9(1S)p 8.2 GeV
vp —=¥(3770)p 11.0 GeV
vp o AFD’ 8.7 GeV
vp =D°D p 11.1 GeV

These reactions are within the reach at 12 GeV. At
7-8 GeV one may consider subthreshold production on
nuclei, using Fermi motion.

Detecting charm is difficuit:
e Low cross-section: =1nb.

e Low branching ratios, for ex. J/¥(1S) — ete™ 6%.

lllustration:
the yield J/1(18) — eTe™ to ¢(1020) =KTK™ ~ 107%

Nevertheless: charm detection at low energies is
possible.

12-GeV Workshop, January 2000 E.Chudakov, JLab



Possible Experiments on Charm Production at JLab

|What can be done at JLab? I

reaction measured impact

~p —J/1(1S)p %: (Ey)  Production mechanisms

P —ete ,utu” Models: gluon PDF
Models: oy~

~A —J/1h(18)X % (A)  Models: oyn

P —ete utu”

~A —(3TTO)X 92 (A)  Models: ayn /oy

P —sete  utp”

vp —»AID’ % (E,)  Production mechanisms

D —K*tr~

YA —xc1(1P)X ‘fi—c; Production mechanisms

Xe1(IP)—3 /(1S}y

Y —oetTe  ,utu”

Improvements with respect to the old experiments:
¢ Higher statistics x100

o Better systematics

12-GeV Workshop, January 2000 E.Chudakov, JLab



Possible Experiments on Charm Production at JLab

‘ Summary of the options I

J/Y(15)p study:
e Hall A HRS: too high momenta.
e Hall C HMS+S0S - very limiting, HMS+SHMS - OK

e Hall B/D very low statistics

e Hall A/C calorimeter: good.

process setup oM/M BG/sig events/day
yp —J/9(1S)p

—ete~ (A), ECAL 3.5% 0.15 6000
-sete" utu~ A HRS+LAS 02% <0.02 1360
—ete” utpu~  C,$/HMS 0.2% <0.02 360
—~eTe ,utu~ B/Dnotag 1.0% 0.05 4
7P SASD

—+K+n- A, 2HRS 0.2% 0.10 40
SK*ta- A, HRS+LAS  0.2% 0.10 350
SKtre C,S/HMS  0.2% 0.10 80
—Ktn~ B/D no tag 1.0% 0.10 2

LAS — spectrometer proposed for structure functions measurements

12-GeV Workshop, January 2000 E.Chudakov, JLab



Possible Experiments on Charm Production at JLab

‘ Electromagnetic calorimeter I

Electromagnetic calorimeter may be a good option for
P —ete:

e large acceptance
o relatively high background:

— sucessfully used at Cornell (duty cycle 0.07,
BG/sig~ 0.15)

— Hall A real Compton scattering: OK

Assumed parameters:
e 2 arms of lead glass, 1x1 m?
e 3 m from the target, £19° (< E. >= 4.1 GeV)
o o(E)/E =0.02 +0.06/VE, oz ~ 0.5 cm
e 5uA, 6% radiator, 10 cm LH target (RCS experience)

process accept oM/M  events/day
w —J/$(1S)p 0033  3.5% 6000

oM /M is dominated by the energy resolution.
Luminocity ~ X 5.8 of Cornell during the spill

12-GeV Workshop, Tanuary 2000 E.Chudakov, JLah
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